2013), which included a brief report of the archaeobotanical remains recovered, but no quantitative data (Kajale 1990 (Kajale , 2013 . This was compiled despite numerous setbacks, including the loss of stratigraphic data. Other smaller scale work was only briefly reported (Silva 1985) and other publications have addressed the site's extensive bead assemblage (e.g. Francis 2002) . Despite the multiple seasons of exploration carried out there, only three radiocarbon dates have been published previously, covering c.200-300 AD (Carswell et al 2013 p512-513) .
In this paper we present results from renewed excavations at Mantai, conducted in 2009-2010 as part of a joint effort by the Sri Lankan Department of Archaeology, European Research Council funded Sealinks Project and UCL Institute of Archaeology. It is difficult for any excavation to do justice to this complex site and so the 2009-2010 season aimed to conduct a detailed multi-disciplinary investigation into material recovered from one deep trench, including sieving for small finds, sampling throughout the sequence for macrobotanical remains and phytoliths, and obtaining a sequence of high-precision radiocarbon dates. A 3 by 3 metre trench situated towards the south of the mound, close to the site of previous excavations was excavated to a depth of 10 metres, down to apparent mid-Holocene contexts (figure 2). This paper presents a full sequence of new and secure radiocarbon dates coupled to a sequence of basic ceramic data, producing a chronology for developments and growth in Early Historic Indian Ocean trade. The archaeobotanical study provides insights into aspects of agriculture and plant foods, and recovers rare direct evidence for early trade in the valuable spice commodities upon which later empires would be founded.
Archaeobotanical methods
A total of 65 contexts were excavated at Mantai during the 2009-2010 field season, representing 11 stratigraphic periods (figure 3). Period 1 was identified during excavation as a sterile layer, therefore no samples were taken. 38 floatation samples of 10-20 litres each (677 litres in total)
were taken from Periods 2-10, which represent pit fills and settlement deposits. Charred plant remains were retrieved via wash-over bucket floatation on a 0.25mm mesh to ensure the recovery of small weeds and rice spikelet bases. Samples were dried onsite, packed into zip lock bags and exported to UCL Institute of Archaeology for archaeobotanical analysis.
Each sample was fully sorted and identified using an optical microscope at up to x35 magnification. The 0.25-0.5mm fraction was checked for previously unidentified species and Oryza sp. spikelet bases. Identifications were made using the reference collection at UCL Institute of Archaeology and published literature (e.g. Cappers et al 2009 , Fuller and Harvey 2006 . Length, height and width of whole, unpuffed rice and wheat grains were recorded.
Phytolith samples were taken from trench sections directly into zip lock bags. Approximately 100g of sediment was taken per sample and 0.8g of this was processed at the UCL Institute of Archaeology by heavy liquid flotation using sodium polytungstate (see Piperno 2006 , Rosen 1995 . The weight of sediment processed was recorded, as was the weight of phytoliths extracted and the weight of phytoliths mounted. Phytoliths were counted using a biological microscope at x400 magnification. A minimum of 300 single cell phytoliths and 100 multi-cell phytolith panels of 2+ individual phytoliths were counted per sample. Identifications were made using reference slides housed at UCL Institute of Archaeology as well as drawing on published literature (e.g. Ball et al. 2006 , Pearsall online database, Piperno 2006).
Radiocarbon dates and ceramic sequence
24 samples, including 23 single seed samples from period 2 onwards, were submitted to the Oxford Radiocarbon Accelerator Unit (table S1). These were calibrated using OxCal 4.2. and modelled into an archaeological sequence using Bayesian methods to take into account stratigraphic position (table 1, figure 4). A shell from period 1, a pre-Iron Age layer excavated below the port site, was dated to 1691-1509 BC (table S.1). This lowest unit is associated with a few lithics but no ceramics. Subsequent to this is a hiatus, followed by three apparent phases of occupation:
Phase 1, 200BC-600AD, (period 2-4) which correlates to Carswell et al's phase of "primary development of the mound" (2013 p.137). Phase 2, 600-850AD, (period 5-7). Period 6 represents a coral wall which sealed Periods 1 to 5. Unfortunately, it is unclear if Carswell et al's (2013) "The developed settlement and defensive circuit" phase (which includes coral stone buildings) relates to this phase, due to a lack of stratigraphic data. Phase 3, 850-1400AD, (periods 8-11) which correlates to Carswell et al's "abandonment, decay and quarrying" phase (2013 p.139) . Periods 8 to 11 were recognised as mixed and disturbed during the excavation.
The material culture recovered from Mantai contains a great range of ceramics and beads ( figure   5 ). Mantai has long been identified as a major glass bead production centre of South Asia (cf. figure 6 ). The provenance of these wares has been assigned to India, the Middle East (primarily from Iran, Iraq and Arabia), Southeast Asia, China and to overseas regions yet unknown (termed 'Imported.Unknown' wares, 6% of the TCA). Middle Eastern wares (7% of the TCA) are the largest ceramic group, even surpassing Indian wares (6%), which were expected to be the largest group. Chinese (2%) and Southeast Asian (0.5 %) wares were also anticipated to be more frequent than Middle Eastern wares. They are, however, only represented in smaller quantities (Bohingamuwa 2017:103-221) . 
Dasgupta 1982).
The length/width ratios of rice from Mantai suggest that Oryza sativa japonica was consumed throughout the course of the site (figure 8). The profile in figure 8 is similar to that of Early Historic Ter (Maharashtra) and Balathal (Rajasthan), which have both been shown to have consumed a majority japonica crop alongside a smaller quantity of indica (Castillo et al 2016) . Put together, this data suggests that japonica was common across South Asia by c.200 BC.
Banana (Musa sp.) is conspicuous by its absence. In India, banana cultivation in the Gangetic
Plains dates back to the 4th or 5th century BC, while Old Tamil sources and historical linguistics suggest establishment in Tamil Nadu by the early centuries AD (Fuller and Madella 2009 ). Banana-type phytoliths are produced in the leaves and are thought to be incorporated into archaeological assemblages through the use of leaves in cooking or as building materials. Therefore it may be that banana leaves were not used in this way to any great extent at Mantai. The high numbers of echinate spheroids (produced by Arecaceae) within the assemblage indicates that the inhabitants primarily used palm leaves as building materials (figure 9). It is also likely that palm fibres were used to create ropes used at the ports and along shipping canals, or in boat construction (see Vosmer 2003) . These trees were obviously highly important economically and would have been cultivated in local orchards for use in building, as well as food and drink (coconut and toddy palms).
Mantai and the Indian Ocean: Evidence for trade links across the Old World
A number of the plant remains recovered likely reflect imports and point to Mantai's key role as a centre of Indian Ocean trade. Wheat, for example, is present in small but notable quantities, and the absence of wheat chaff or phytoliths (only one wheat rachis was recovered) indicates that the crop was brought onto the site as a clean grain import. Again, likely sources of this import include West Asia and the Mediterranean, but also India and Pakistan. 
Conclusion
Archaeobotanical evidence from Mantai has yielded a rich array of species, providing insights into local food choices and economic connections with the wider world, and highlighting the interplay of several different cultures via economic exchange. The site of Mantai appears to have been a cosmopolitan locale, where different culinary traditions and foods were exchanged, and where the trade in consumer goods occurred alongside trade in organic products that has, until recently, been less effectively documented by archaeology due to a paucity of archaeobotanical studies. While there are limits to the conclusions that can be drawn from the present study, focused on an assemblage emerging from a single trench, the findings here are in agreement with previous work (Kajale 1990 and has begun to fill in gaps in the archaeob- 
